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DETAILED ACTION 
Claim Rejections - 35 USC §112 

1 . Claims 4, 6 and 9-12 rejected under 35 U.S.C. 112, second paragrapli, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 

applicant regards as the Invention. 

2. Claim 4 recites the limitation "said at least one process performance parameter" 
in line 1 of the claim. There is insufficient antecedent basis for this limitation in the 
claim. 

3. Claim 6 recites the limitation "said set of controllable process parameters" in line 
2 of the claim. There is insufficient antecedent basis for this limitation in the claim. 

4. Claim 9 recites the limitation "said at least one controllable process parameter" in 
line 1 of the claim. There is insufficient antecedent basis for this limitation in the claim. 

5. Claims 10 and 11 recite the limitation "said improvement" in line 1 of the claims. 
There is insufficient antecedent basis for this limitation in the claim. 

6. Claim 12 recites the limitation "said scan of data" in line 1 of the claim. There is 
insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 
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(e) the invention was described in (1) an application for patent, publislied under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

8. Claims 1-6, 8-9 and 12-15 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Flamm (US 5,711,849, as cited in IDS). 

As to claim 1 , Flamm discloses a method of material processing, the method 

comprising: 

• Characterizing a process, said characterizing comprising identifying a 
signature of said process (abstract: method of obtaining a desired etch 
profile for a substrate); 

• Wherein said signature comprises at least one spatial component (col 13 
lines 45-52: etch rate profile determined and plotted (fig. 9) as rate vs 
radial distance from center of substrate); 

• Optimizing said process, said optimizing comprising identifying a 
reference signature, comparing said signature of said process with said 
reference signature (Figure 4: varying temperature and pressure to obtain 
desired etch rate verse effective area ); 

• Wherein said comparing comprises determining a difference signature 
(Figure 5: comparing etch rate (315) to desired uniformity (301)); and 

• Determining a process fault by comparing said difference signature with a 
threshold, wherein said process fault occurs when said threshold is 
exceeded (Fig. 5: step 315 - determine if the etch rate is too low and 
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changing tlie process if so; col 9 lines 1-10: calculation of desired 
uniformity using minimum and maximum desired etch rates). 
As to claim 2, Flamm discloses said performing a process comprises processing 
a substrate (abstract: method involves etching of a substrate). 

As to claim 3, Flamm discloses said substrate Is a wafer or LCD (col 12 line 61 : 
example using a circular substrate (wafer); col 13 line 67: calculations using LCD as 
substrate). 

As to claim 4, Flamm discloses the process performance parameter is etching 
rate (abstract: determining etch rate for the process). 

As to claim 5, Flamm discloses the spatial components are Fourier harmonics 
(col 14: lines 50-57: use of Fourier series to analyze the etch rate profile). 

As to claim 6, Flamm discloses determining the relation between the signature 
and controllable process parameters comprises multivariate analysis (col 8 lines 57-60: 
etch parameters include reactor dimension, pressure, temperature and other 
parameters). 

As to claim 8, Flamm does not explicitly state that the multivariate analysis 
involves design of experiment. However, design of experiment is defined as an 
information gathering exercise with variation of controlled parameters. Flamm, as 
illustrated in figures 4 and 5, is attempting to obtain a desired etch rate profile by varying 
effective substrate area, temperature, and pressure. Therefore, Flamm is inherently 
engaged in a design of experiment analysis of multiple variables. 
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As to claim 9, Flamm discloses the controllable process parameter as pressure, 
temperature, gas flow rate, and RF power (col 1 lines 55-57: selection of temperature, 
pressure, gas flow rate, and RF power to obtain desired etch profile). 

As to claim 12, Flamm discloses the scan of date is a multi-dimensional scan of 
data (claim 4: spatial coordinate includes an x and y-direction). 

As to claim 13, Flamm discloses the multi-dimensional scan of date is a two- 
dimensional scan of data (claim 4: spatial coordinate includes an x and y-direction). 

As to claim 14, Flamm discloses a system for material processing comprising: 

• A process chamber (abstract: plasma processing apparatus); 

• Device for measuring and adjusting at least one controllable process 
parameter (Fig. 2: showing apparatus with flow, temperature and pressure 
controller); 

• Device for measuring at least one process performance parameter, and 
controller (col 4 lines 25-27; figure 2: temperature, pressure and flow 
controllers); 

• Said controller capable of characterizing a process, said characterizing 
comprising identifying a signature of said process (col 13 lines 45-52: etch 
rate profile determined and plotted (fig. 9) as rate vs radial distance from 
center of substrate); 

• Wherein said signature comprises at least one spatial component 
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• Optimizing said signature of said process witli said reference signature for 
tlie process (Figure 4: varying temperature and pressure to obtain desired 
etch rate verse effective area); 

• Wherein said comparing comprises determining a difference signature 
(Figure 5: comparing etch rate (315) to desired uniformity (301)); and 

• Determining a process fault by comparing said difference signature with a 
threshold, wherein said process fault occurs when said threshold is 
exceeded (Fig. 5: step 315 - determine if the etch rate is too low and 
changing the process if so; col 9 lines 1-10: calculation of desired 
uniformity using minimum and maximum desired etch rates). 

As to claim 15, Flamm discloses the process chamber is an etch chamber 
(abstract). 

9. Claims 1-4 and 10-15 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Farber (US 6,232,134, as cited in IDS). 

As to claim 1 , Farber discloses a method of material processing, the method 
comprising: 

• Characterizing a process, said characterizing comprising identifying a 
signature of said process (abstract: wafer processing involving measuring 
of surface charge distribution); 

• Wherein said signature comprises at least one spatial component (Figs 2- 
4: charge distribution measured as circular gradient); 
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• Optimizing said process, said optimizing comprising identifying a 
reference signature, comparing said signature of said process with said 
reference signature (Fig. 1 : steps 108 and 110: comparing measure 
surface charge distribution with known distribution and evaluate process 

based on results); 

• Wherein said comparing comprises determining a difference signature (col 
6 lines 29-34: determination of difference between measured and desired 
distribution); and 

• Determining a process fault by comparing said difference signature with a 
threshold, wherein said process fault occurs when said threshold is 
exceeded (col 6 lines 33-37: comparison either within tolerable range or 
outside tolerable range). 

As to claim 2, Farber discloses said performing a process comprises processing 
a substrate (abstract: method involves processing of a wafer). 

As to claim 3, Farber discloses said substrate is a wafer (abstract: processing of 
a wafer). 

As to claim 4, Farber discloses the process performance parameter is the film 
property (abstract: determining surface charge distribution pattern on wafer). 

As to claim 10, Farber discloses the improvement comprises an improvement of 
spatial uniformity of the scan of data (col 10 lines 35-40; fig. 6: showing process of 
comparing measured charge distribution (650) with desired distribution (630) and output 
660 to alter process if a problem is present). 
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As to claim 1 1 , Farber discloses a minimization of at least on spatial component 
(col 10 lines 35-40; fig. 6: showing process of comparing measured charge distribution 
(650) with desired distribution (630) and output 660 to alter process if a problem is 
present. The process minimizes the difference between the measured and desired 
distribution upon visual scanning). 

As to claim 12, Farber discloses the scan of data is a multidimensional scan of 
data (Figs 2-4: showing surface charge distribution as a 2-d graphical plot). 

As to claim 13, Farber discloses the multidimensional scan of data is a two- 
dimensional scan of data (Figs 2-4: showing surface charge distribution as a 2-d 
graphical plot). 

As to claim 14, Farber discloses a system for material processing comprising: 

• A process chamber (col 3 lines 48: processing in a chamber); 

• Device for measuring and adjusting at least one controllable process 
parameter (col 10 lines 35-37: adjusting process operations being 
performed); 

• Device for measuring at least one process performance parameter, and 
controller (col 10 lines 21-24 and 35-37: measuring charge distribution and 
adjusting process operations being performed); 

• Said controller capable of characterizing a process, said characterizing 
comprising identifying a signature of said process (abstract: wafer 
processing involving measuring of surface charge distribution; col 7 line 57 
to col 8 line 5: process characterized with etch rate, selectivity, etc.); 



Application/Control Number: 10/500,005 
Art Unit: 1795 



Page 9 



• Wherein said signature comprises at least one spatial component (Figs 2- 
4: charge distribution measured as circular gradient); 

• Optimizing said signature of said process with said reference signature for 
the process (Fig. 1 : steps 108 and 110: comparing measure surface 
charge distribution with known distribution and evaluate process based on 
results); 

• Wherein said comparing comprises determining a difference signature (col 
6 lines 29-34: determination of difference between measured and desired 
distribution); and 

• Determining a process fault by comparing said difference signature with a 
threshold, wherein said process fault occurs when said threshold is 
exceeded (col 6 lines 33-37: comparison either within tolerable range or 
outside tolerable range). 

As to claim 15, Farber discloses the process chamber is an etch chamber (col 3 
lines 38-40). 

Claim Rejections - 35 USC § 103 

1 0. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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1 1 . The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

12. Claim 7 and 10-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Flamm, as applied to claims 1 and 6 above, and further in view of Angell (US 
5,658,423). 

As to claim 7, Flamm is silent as to the use of principal component analysis. 

Angell discloses a method of monitoring an etching process, comparing 
measured data to a reference model, and taking corrective actions to fix any failures 
(abstract). Angell also discloses the use of principal component analysis to analyze 
multi-dimensional process data (col 4 lines 21-25). This analysis technique is disclosed 
as allowing for catastrophic faults to be reliably detected with simple calculations (col 4 
lines 42-46). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to use principal component analysis, as disclosed by Angell, in the 
method of material processing of Flamm, because it allows for simple calculations to 
reliably detect process faults. 

As to claim 10, Flamm is silent as to an improvement comprising the spatial 
uniformity of a scan of data. 
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Angell discloses the improvement to the process involves an increase in the 
spatial uniformity of a scan of data (Fig. 5: showing a sample spectral graph of 
measured and desired spectra [overlaid]; col 8 lines 7-15: observation of fault in figure 5 
will allow corrective actions to be taken). The use of overlaid spectrum for visually 
identifying non-uniform data is disclosed as allowing for a monitoring system allowing 
interpretation by operators who are not experts (col 4 lines 32-35). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to improve spatial uniformity of scan data, as disclosed by Angell, 
in the method of material processing of Flamm, because it allows for non-expert 
operators to interpret potential faults. 

As to claim 1 1 , Angell discloses the improvement comprises a minimization of 
the spatial components (Fig. 5: col 8 lines 7-15: adjustments to process made in order 
to obtain identical overlay of measured and desired spectra). 
13. Claims 16-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Flamm, as applied to claim 14 above, and further in view of Scott (US 5,601 ,869). 

As to claims 16-22, Flamm is silent as to the use of a CVD or PVD chamber, a 
photoresist coating chamber, a spin-on-dielectric system, a photoresist patterning 
chamber, a UV lithography system, a rapid thermal processing chamber, or a batch 
diffusion furnace. 

As to claims 16-22, Scott discloses a process of forming thin-film electrical 
components for use in integrated circuits (col 1 lines 23-25). Scott also discloses the 
use of a PVD chamber (col 8 lines 21 : sputtering adhesion layer), a photoresist coating 
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chamber (col 10 lines 63-66: sputtering of resist layers), a spin-on-dielectric system (col 
10 lines 41-44: dielectric layer formed by spin on process), a photoresist patterning 
chamber (col 11 line 3-4: etching resist), a UV lithography system (col 11 line 1 1 : UV 
exposure of photo mask), a rapid thermal processing chamber (col 10 line 20: rapid 
thermal processing anneal), and a batch diffusion furnace (col 8 line 57: use of diffusion 
furnace). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to use a system for optimizing a process, as disclosed by Flamm, 
in the sputtering, spin-on coating, photoresist coating and patterning, lithography, 
diffusion furnace, and rapid thermal processing chambers of Scott because of the 
improvement from monitoring and adjusting the process to avoid faults and obtain the 
desired results. 

14. Claims 16-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Farber, as applied to claim 14 above, and further in view of Scott. 

As to claims 16-22, Farber is silent as to the use of a CVD or PVD chamber, a 
photoresist coating chamber, a spin-on-dielectric system, a photoresist patterning 
chamber, a UV lithography system, a rapid thermal processing chamber, or a batch 
diffusion furnace. 

As to claims 16-22, Scott discloses a process of forming thin-film electrical 
components for use in integrated circuits (col 1 lines 23-25). Scott also discloses the 
use of a PVD chamber (col 8 lines 21 : sputtering adhesion layer), a photoresist coating 
chamber (col 10 lines 63-66: sputtering of resist layers), a spin-on-dielectric system (col 
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10 lines 41-44: dielectric layer formed by spin on process), a photoresist patterning 
chamber (col 11 line 3-4: etching resist), a UV lithography system (col 11 line 1 1 : UV 
exposure of photo mask), a rapid thermal processing chamber (col 10 line 20: rapid 
thermal processing anneal), and a batch diffusion furnace (col 8 line 57: use of diffusion 
furnace). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to use a system for optimizing a process, as disclosed by Farber, 
in the sputtering, spin-on coating, photoresist coating and patterning, lithography, 
diffusion furnace, and rapid thermal processing chambers of Scott because of the 
improvement from monitohng and adjusting the process to avoid faults and obtain the 
desired results. 

Correspondence Information 
Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jason M. Berman whose telephone number is (571 )270- 
5265. The examiner can normally be reached on M-R 8am-5pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on (571)272-1342. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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